Background: the National Service Framework for Older People requires every general hospital which cares for stroke patients to introduce a specialist stroke service by 2004. Objective: to describe the organisation and staffing of specialist hospital-based stroke services in the UK. Design: a national postal survey of consultant members of the British Association of Stroke Physicians (BASP) seeking details of the provision of neurovascular clinics, acute stroke units (ASUs), stroke rehabilitation units (SRUs), and the organisation and staffing of these services. Results: the response rate was 91/126 (72%). Fifty-four neurovascular clinics, 40 ASUs and 68 SRUs were identified. Neurovascular clinics used a number of strategies to maintain rapid access and 30 (56%) were run by a single consultant. Only 50% ASUs usually admitted patients within 24 h of stroke. As the number of beds available on ASUs and SRUs did not reflect the total number of stroke in-patients, 21 (53%) ASUs and 45 (79%) SRUs had admission criteria. Training opportunities were limited: 37% ASUs and 82% SRUs had no specialist registrar. The therapy sessions (1 session=half a day) available per bed per week on a SRU were: physiotherapy 0.8; occupational therapy 0.6; speech and language therapy 0.25. Conclusions: significant development is needed to achieve the NSF target for hospital-based stroke services as few Trusts currently have all components in place and even when available not all stroke patients have access to specialist care. Stroke specialists will be required to run these services but training opportunities are currently limited. Stroke unit therapy staffing levels were lower than was available in randomised controlled trials.
Introduction
The National Service Framework for (NSF) Older People requires every general hospital that cares for stroke patients to introduce a specialist stroke service by 2004 [1] . Organised stroke care improves patient outcomes regardless of age, sex or stroke severity [2] . The national sentinel audit for stroke demonstrated that stroke units provide better care for stroke patients than general medical or geriatric wards [3] . Despite national guidelines which state that stroke patients should be cared for by specialist stroke services [4] there is wide geographical variation in the availability of these services in the UK [5] .
We aim to describe the organisation and staffing of specialist UK hospital-based stroke services to provide information to assist implementation of the NSF for Older People.
Methods
The British Association of Stroke Physicians (BASP) was established in 1998 to bring together physicians involved in the care of stroke patients and promote high quality stroke services. We undertook a national postal survey of BASP consultant members. The questionnaire sought information about neurovascular clinics; acute stroke units; and stroke rehabilitation units. For neurovascular clinics we sought details of: number of patients seen; waiting times; staffing levels; investigations; and use of guidelines. The following information was collected about acute stroke units and stroke rehabilitation units: location; number of beds; staffing; training; use of care pathways; admission and discharge policies. The data was used to estimate the number of services which need to be established to meet structure of stroke services outlined in the NSF.
The questionnaire was piloted October 2000 and the first mailing was in November 2000, with a second mailing to non-responders in February 2001. Respondents were sent the results enabling them to compare their own service with the overall survey results.
Results
The response rate was 91/126 (72%). Consultants were involved in providing stroke services in 76 NHS Trusts. Forty-one NHS Trusts provided all three components of a specialist stroke service. Results are given for the number of services identified rather than number of consultants. Percentages vary according to response rates to individual questions.
Neurovascular clinics
Fifty-four neurovascular clinics for the rapid assessment, investigation and treatment of patients with TIA or minor stroke were identified (Table 1) .
Staff
Consultants from a range of clinical backgrounds were involved. The median number of consultant sessions per month was 4 (IQR 4-8). Thirty (56%) were run by a single consultant raising issues of cover and waiting times during periods of leave. The median number of trainee/ staff grade sessions was 4 (IQR 2-5.5) per month. Thirteen (24%) were exclusively run by consultants. A specialist nurse was involved in 24 (44%). Their role was health promotion or health education 22 (92%); assessing new patients 8 (33%); and clinic organisation 7 (29%). A nurse consultant participated in one clinic. Leaflets relevant to patients with TIA and stroke were displayed at 34 (67%) clinics.
Dealing with referrals
Twenty-seven (50%) had written referral guidelines. Referrals were screened at 45 (83%) clinics and when it was clear from the letter that the patient had not had a TIA or stroke referrals were passed to a more appropriate clinic. Twenty-six (48%) had a standard assessment form for new patients and 6 (11%) use pre-assessment questionnaires.
Clinic appointments
The median number of new patients seen per year was 250 (IQR 150-350). Twenty-nine (53%) saw routine patients within 1 week of receipt of referral. The median number of follow up/return appointments per month was 20. Three clinics did not see review patients, two saw these patients in an alternative clinic and one clinic was run as a one stop clinic where patients were assessed and had all of their investigations on the same day.
Waiting times for investigations
Thirteen (24%) arranged imaging prior to a new patient appointment, usually this was undertaken on the same day as the clinic appointment. Twenty-two (50%) were able to perform a carotid Doppler and 18 (45%) a CT head scan within 1 week of seeing most patients. Waiting times for MRI were often considerably longer. 
Carotid endarterectomy
When a patient was identified with significant carotid stenosis requiring carotid endarterectomy, waiting times to see a vascular surgeon or neurosurgeon varied, although 17 (34%) surgeons saw patients within one week. Having seen a surgeon, the waiting time to carotid endarterectomy was also very variable, with 19 (43%) waiting over 3 weeks.
Research
Twenty-five (46%) clinics were participating in clinical trials of secondary prevention of stroke.
Acute stroke units (ASUs)

Location
Forty ASUs were identified with two main service models ( Table 2) . Type A was a geographically defined area with its own staff which cared predominantly ()75%) for stroke patients (n=17). Type B was based on a ward where no specific beds or staff were specifically allocated to stroke patients and patients conditions other than stroke were also treated (n=23). Type B units were part of an elderly care ward (11); general medical ward (8); neurology ward (2); rehabilitation unit (1); combined stroke and head injury unit (1).
Admissions and discharge policies
The median number of acute stroke admissions was 450 (IQR 300-600) per year. Only 14 ASUs (35%) admitted patients directly. Twenty (50%) usually admitted patients within 24 h of stroke, seven admitted patients within 2 h of hospital arrival. Twenty-one (53%) had admission criteria which included: within 72 h of stroke (2); younger patients (1); older patients (2); conscious patients (6); potential for rehabilitation (4) ; no severe premorbid conditions (6) ; no other significant medical problem (2) . The median length of stay on an ASU was 9 days (IQR 7-17). Patients were usually transferred when they were medically stable and investigations were complete.
Stroke rehabilitation units (SRUs)
Sixty-eight SRUs were identified. Forty one (60%) were in an acute hospital; 17 (25%) rehabilitation hospital; 10 (6) 14 (28) 14 (28) 10 (20) 8 (16) 1 (2) Time to surgery from surgical assessment (days) n = 44 1-7 8-14 (5) 15 ( 
Staffing
Medicine
The median number of consultant sessions allocated to an ASU was 2 per week (IQR 2-4) and 2 per week (IQR 1-3) to a SRU. There were no specialist registrar sessions allocated to 37% ASUs and 54% SRUs. There were no SHO on 22% ASUs and 29% SRUs and HO were not involved in 60% ASUs and 82% SRUs. Clinical assistant/ staff grade doctors provided medical care on 13% ASUs and 31% SRUs. Three (8%) ASUs and 2 (3%) SRUs employed a Trust doctor and middle grade medical care on 4 (10%) ASUs was provided by research fellows.
Nursing
Fifteen (38%) ASUs and 19 (28%) SRUs had appointed a stroke nurse specialist, 1 SRU a nurse consultant, and 2 a nurse practitioner. Nursing and therapy staffing levels are reported for Type A ASUs (n=17) and SRUs which cared predominantly for stroke patients (n=55) in Table 4 . It was not possible to calculate staffing ratios where the stroke unit was part of another ward as we could not identify the proportion of time which therapy and nursing staff spent with stroke patients. The median number of nursing staff (day and night staff) per 10 beds was 8.0 for ASUs and 10.1 for SRUs.
Therapy
The median number of physiotherapy and occupational therapy sessions (one session=4 h) per bed per week was 0.9 (IQR 0.8-1.1) and 0.7 (IQR 0.6-0.8) respectively on ASUs and 0.8 (IQR 0.2-1.4) and 0.6 (IQR 0.2-1) on SRUs. Sixty-five per cent of SRUs had physiotherapy and occupational therapy staff who exclusively treated 
Psychology
Access to psychology services was limited: 6/40 (15%) ASUs had identified sessions from a clinical psychologist and a further 5 had access to a clinical psychology service on request. Twenty-two (32%) SRUs had access to psychology services for a median of 2 sessions per week (IQR 1-4).
Dietetics
Thirty-five (88%) ASUs had access to a dietician, 23 (66%) had specified sessions for a median of 2 sessions per week. Thirty-seven (54%) SRUs had a dietetics service, for a median of 2 sessions per week.
Supported discharge
Four SRUs had a supported discharge service specifically for stroke patients and 4 had access to a generic supported discharge service.
Documentation and training
Eighteen (45%) ASUs and 27 (44%) SRUs used an integrated stroke care pathway and 24 (60%) and 38 (63%) used multidisciplinary notes. Twenty-eight (70%) ASUs had a training programme for qualified staff and 25 (63%) for unqualified staff. Forty-one (71%) SRUs had a training programme for qualified staff and 34 (62%) for unqualified.
National service development needs
We estimate that in the UK there are currently 227 Trusts that should provide specialist stroke services. If the BASP survey has identified all in-patient services in the UK then 186 new neurovascular clinics, 187 new ASUs and 159 new SRUs will need to be established to meet NSF targets. If we identified 50% of services then a further 145 neurovascular clinics, 147 acute stroke units and 89 stroke rehabilitation units will be required.
Discussion
The evidence upon which to develop stroke services is very strong [4] . Unfortunately, the evidence is equally strong that evidence-based practice in this area is not uniformly implemented [3, [5] [6] [7] [8] but we hope that the NSF for Older People and the NSF for Coronary Heart Disease enables this to be addressed [1, 9]. The NSF for Older People includes the following recommendations:
1. Urgent referral of patients with suspected TIA to a rapid response neurovascular clinic managed by a clinician with expertise in stroke for investigation and treatment. 2. All patients who may have had a stroke will usually require hospital admission where they should be treated by specialist stroke teams within designated stroke units. 3. All patients should have access to specialist early and continuing multi-disciplinary rehabilitation appropriate to their needs.
This survey provides information about the current structure and staffing of stroke services. However, the services described are provided by clinicians who are members of a specialist society and so may not be representative of stroke services in the UK.
Neurovascular clinics
This risk of stroke is greatest in the first few weeks after onset of symptoms [10] . On average a TIA lasts less than 20 minutes and diagnosis is dependent upon a clinical history. TIA is over diagnosed by non-specialists [11] [12] [13] . Risk factor modification, antiplatelet drugs and on occasion anticoagulation and carotid endarterectomy can significantly reduce the risk of stroke and other vascular disease [14] [15] [16] [17] [18] [19] [20] . Neurovascular clinics used a number of strategies to maintain rapid access e.g. guidelines for referring patients; screening referrals; pre-assessment questionnaires; specialist nurses; and prebooking investigations. A single consultation cerebrovascular disease clinic where investigations are taken prior to a clinic appointment has been shown to be cost effective [21] . A neurovascular clinics sees an average of 250 new patients per year but this is likely to rise if all patients with suspected TIA are referred.
Although a number of clinics were able to obtain radiological investigations within one week, on occasion waiting times were unacceptably long. Only about 4% of patients with TIA require carotid endarterectomy but prolonged waiting times for more detailed vascular imaging, surgical review and operation could result in clinically important delays.
To be effective neurovascular clinics need to be well organised, have close links with primary care, radiologists and surgeons in order to minimise delays. We believe that, as with cancer services, there should be nationally agreed time scales for TIA patients to be assessed, investigated and treated.
Acute stroke units and stroke rehabilitation units A stroke units offers specialist multi-disciplinary care; early and intensive rehabilitation; education of staff, patients and carers; and involvement of carers in rehabilitation [22] . At any one time there are between 25 and 30 patients with acute stroke in a district general hospital. In many hospitals the number of stroke unit beds did not reflect the number of stroke admissions enabling only a proportion of stroke patients to gain access to specialist services. As a result several units had admission criteria even though organised stroke care has been shown to benefit stroke patients regardless of age or stroke severity [2] . Patients who are not admitted to stroke units may be disadvantaged and the Stroke Association estimates that there are between 4,500 and 7,000 avoidable deaths and institutional placements per year in the UK due to limited access to stroke unit care [5] .
Forty-three per cent of ASUs and 81% of SRUs were physical areas, others were non-designated beds on general wards. Designated areas for stroke patients enable expertise and resources to concentrate on stroke patients but do not usually allow for variation in the number of patients who require specialist services. Further research is needed to look at the benefits and costs of different models of stroke unit care.
Only 50% ASUs usually admitted patients within 24 h of stroke. Occasionally, patients remained on the medical admissions unit (MAU) for several days prior to transfer. We did not ask about the involvement of stroke physicians on MAU. Survival rates following stroke are lower in the UK than several other European countries and reasons for this remain unclear [23] . In many European and North American centres stroke patients are closely monitored from admission and pyrexia, hypoxia, hyperglycaemia are treated aggressively [8] . Stroke should be considered a medical emergency and ASUs should follow the coronary care model where patients are admitted to a specialist unit for assessment.
As stroke patients have a longer length of stay than most other acute conditions it is particularly important that care is co-ordinated to facilitate maximum recovery. A number of units had developed or were developing integrated care pathways and used multi-disciplinary notes to facilitate communication.
There was wide variation in the number of nursing and rehabilitation staff per bed between units. Provision of nursing and speech and language therapy on stroke units was similar to the staffing levels reported by the Stroke Unit Trialists Collaboration, physiotherapy and occupational staffing levels were considerably lower than in controlled trials [22] . A SRU provides 3.2 h of physiotherapy, and 2.4 h of occupational therapy per bed per week. This includes 'hands on treatment'; note keeping; case conferences; home visits; training and professional development and does not take into account holidays, sickness, or vacant posts. Provision of psychology and dietetics services was sparse and patchy. Current staffing levels on ASUs and SRUs are not able to provide the early and intensive rehabilitation identified in the NSF. Further research is needed to define optimal staffing levels and intensity and duration of rehabilitation.
Conclusion
Our survey has shown that considerable service development is needed to meet the requirements of the NSF. Not only are new services needed but existing services need to ensure that they are meeting the needs of all stroke patients not just a selected few. Although some change will be brought about through reorganisation and reallocation of resources within Trusts, financial support will also be required.
We are particularly concerned that training opportunities for junior doctors in stroke medicine were limited. As stroke physicians will be required to provide specialist services it is vital that training programmes are established. We are also concerned about the number of services that are run by a single consultant. There are also training issues for other members of the multidisciplinary team as not all stroke units had education programmes for staff.
To date stroke has been a Cinderella service in the UK despite being the commonest cause of severe disability and third commonest cause of death. We welcome the NSF targets which create an opportunity to develop the high quality services stroke patients and their families deserve.
Key points
. Organised stroke care improves patient outcomes regardless of age, sex or stroke severity. . The NSF for Older People requires every general hospital that cares for stroke patients to introduce a specialist stroke service by 2004 but few Trusts currently have all components in place. . Stroke unit therapy staffing levels were less than levels available in randomised controlled trials of stroke unit care. . Stroke specialists will be required to run stroke services but training opportunities in stroke medicine for junior doctors are currently limited.
